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Description 

The  invention  relates  to  a  radar  apparatus  having  a 
sidelobe  blanking  circuit,  provided  with  a  main  channel 
comprising  a  directive  antenna,  having  a  main  lobe  and  s 
sidelobes,  and  a  main  receiver;  an  auxiliary  channel 
comprising  an  auxiliary  antenna,  having  a  directivity 
substantially  lower  than  the  directivity  of  the  directive  an- 
tenna,  and  an  auxiliary  receiver;  and  comparison  and 
switch  means  connected  to  the  main  receiver  and  the  10 
auxiliary  receiver  for  passing  signals  for  further  process- 
ing  when  the  signals  appear  stronger  in  the  main  chan- 
nel  than  in  the  auxiliary  channel. 

A  radar  apparatus  of  this  kind  is  known  from  the  pat- 
ent  DE  30  28  225  C1.  The  known  radar  apparatus  is  is 
based  on  the  principle  that  the  auxiliary  antenna  gain  is 
greater  than  the  directive  antenna  sidelobe  gain. 
Sidelobe  suppression  is  then  obtained  to  a  satisfactory 
extent,  except  for  noise  sources  entering  the  directive 
antenna  main  lobe  flanks.  Particularly,  if  the  radar  ap-  20 
paratus  is  provided  with  a  difference  channel  for  deter- 
mining  the  error  angle  between  a  direction  of  the  main 
lobe  and  a  direction  of  a  target,  a  noise  source  entering 
this  way  constitutes  a  considerable  drawback. 

The  present  invention  largely  obviates  this  problem  25 
by  actively  involving  the  difference  channel  in  the 
sidelobe  blanking  (SLB)  process.  It  is  thereto  character- 
ised  in  that  the  radar  apparatus  is  provided  with  a  differ- 
ence  channel  comprising  a  difference  antenna,  for  de- 
termining  an  error  angle  between  a  direction  of  the  main  30 
lobe  and  a  direction  of  a  target,  and  a  difference  receiv- 
er;  and  in  that  the  comparison  and  switch  means  are 
designed  for  passing  signals  for  further  processing 
when  the  signals  appear  stronger  in  the  main  channel 
than  in  the  auxiliary  channel  and  the  difference  channel  35 
in  combination. 

From  US-A  3,916,408  a  radar  apparatus  provided 
with  a  coherent  sidelobe  canceller  is  known  having  an 
auxiliary  antenna  with  a  null  in  the  direction  of  the  main 
lobe  of  the  directive  antenna.  This  nul  prevents  clutter  40 
returns  from  entering  the  auxiliary  channel,  which  clutter 
returns  tend  to  degrade  the  coherent  sidelobe  cancel- 
ling. 

A  favourable  embodiment  of  the  invention  is  char- 
acterised  in  that  the  comparison  and  switch  means  are  45 
designed  for  passing  signals  for  further  processing 
when  the  signals  appear  stronger  in  the  main  channel 
than  in  the  auxiliary  channel  and  in  the  difference  chan- 
nel. 

A  further  favourable  embodiment  of  the  invention  is  so 
characterised  in  that  a  combined  channel  is  provided, 
comprising  a  summation  network  for  summing  output 
signals  of  the  auxiliary  antenna  and  of  the  difference  an- 
tenna,  a  combined  receiver,  connected  to  the  output  of 
the  summation  network;  and  in  that  the  comparison  and  55 
switch  means  are  designed  for  passing  signals  for  fur- 
ther  processing  when  the  signals  appear  stronger  in  the 
main  channel  than  in  the  combined  channel. 

In  this  embodiment,  the  combined  channel  incorpo- 
rates,  practically  unchanged,  all  characteristics  of  the 
difference  channel.  Thus,  the  combined  channel  may  be 
used  for  the  determination  of  error  angles;  the  only  dif- 
ference  being  that  the  sidelobes  are  raised  as  it  were  by 
combining  them  with  the  output  signals  of  the  auxiliary 
antenna.  The  aim  is  then  to  allow  the  antenna  gain  of 
the  combined  antenna  to  be  greater  than  that  of  the  di- 
rective  antenna,  except  in  the  central  part  of  the  main 
lobe. 

A  still  further  favourable  embodiment  of  the  inven- 
tion  is  obtained  for  a  radar  apparatus  equipped  with  an 
array  of  antenna  elements  from  which  the  directive  an- 
tenna  is  derived  for  the  main  channel  by  means  of  a 
main  summation  network.  This  embodiment  is  charac- 
terised  in  that  for  a  combined  channel,  a  combined  aux- 
iliary  antenna  and  difference  antenna  is  derived  from  the 
array  by  means  of  a  collective  summation  network,  that 
a  combined  receiver  is  provided,  connected  to  the  col- 
lective  summation  network,  and  that  the  comparison 
and  switch  means  are  designed  for  passing  signals  for 
further  processing  when  the  signals  appear  stronger  in 
the  main  channel  than  in  the  combined  channel. 

The  invention  will  now  be  further  explained  with  ref- 
erence  to  the  following  figures  of  which: 

Fig.  1  schematically  represents  a  SLB  according  to 
the  state  of  the  art; 

Fig.  2  represents  antenne  diagrams  of  a  directive 
antenna,  an  auxiliary  antenna  and  a  differ- 
ence  antenna; 

Fig.  3  schematically  represents  an  embodiment  of  a 
SLB  according  to  the  invention; 

Fig.  4  schematically  represents  an  embodiment  of  a 
SLB  with  a  combined  auxiliary  channel/differ- 
ence  channel; 

Fig.  5  schematically  represents  a  phased  array  an- 
tenna  provided  with  a  SLB  according  to  the 
invention. 

Fig.  1  isaschematical  representation  of  a  radar  ap- 
paratus  provided  with  SLB  according  to  the  state  of  the 
art  in  which  output  signals  of  a  main  channel,  comprising 
a  directive  antenna  1  and  a  main  receiver  2,  and  output 
signals  of  an  auxiliary  channel,  comprising  an  auxiliary 
antenna  3  having  low  directivity  and  an  auxiliary  receiver 
4,  are  compared  in  a  SLB-circuit  5  using  a  comparator 
6  that  commands  a  switch  unit  7,  such  that  only  output 
signals  of  the  main  channel  are  passed  that  are  stronger 
than  output  signals  of  the  auxiliary  channel  and  that  ap- 
pear  at  the  output  8  for  further  processing.  The  operating 
principle  is  such  that  a  jammer  penetrating  main  receiv- 
er  2  via  a  sidelobe  of  the  directive  antenna  1  will  gain 
strength  and  penetrate  auxiliary  receiver  4  via  auxiliary 
antenna  3  after  which  switch  unit  6  prevents  the  noise 
signal  from  emerging  at  the  output  8.  It  will  then  be  nec- 
essary,  though,  that  at  least  in  the  direction  of  the  jam- 
mer,  the  antenna  gain  of  auxiliary  antenna  3  is  greater 
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than  the  gain  of  antenna  sidelobes  of  directive  antenna 
1. 

Comparison  is  usually  performed  per  radar  range 
quant,  per  range-azimuth  quant  or  per  range-azimuth- 
doppler  quant,  dependent  on  the  system  requirements. 

Auxiliary  antenna  3  is  often  referred  to  in  the  art  as 
an  omnidirectional  antenna,  which  may  be  a  correct 
term  when  a  search  radar  apparatus  is  concerned. 

For  a  radar  apparatus  according  to  the  invention, 
Fig.  2  represents  a  possible  antenna  diagram  9  of  a  di- 
rective  antenna  1,  antenna  diagram  10  of  an  auxiliary 
antenna  3  and  antenna  diagram  11  of  a  difference  an- 
tenna,  the  antenna  gain  being  plotted  as  a  function  of 
an  angle  cp.  The  antenna  gain  of  auxiliary  antenna  3  shall 
in  all  directions  be  preferably  greater  than  the  gain  of 
the  sidelobes  12  of  directive  antenna  1. 

Fig.  2  shows  that  noise  sources  entering  a  main 
lobe  flank  in  the  antenna  diagram  9  are  stronger  in  the 
main  channel  than  in  the  auxiliary  channel  and  will  con- 
sequently  also  appear  at  output  8  of  the  SLB-circuit  5. 
This  phenomenon  may  be  used  to  advantage  by  sourc- 
es  of  deliberate  interference,  jammers,  for  degrading  the 
usefulness  of  a  radar  tracker  directed  at  the  target.  Ra- 
dar  antennas  in  general  and  tracker  antennas  in  partic- 
ular  are  often  provided  with  a  difference  antenna.  Ac- 
cording  to  the  invention  this  difference  antenna  can  be 
used  to  prevent  jamming  signals  from  entering  via  the 
flanks.  In  this  respect  it  should  be  noted  that  in  Fig.  2 
the  top  of  the  main  lobe  in  antenna  diagram  9  projects 
above  the  antenna  diagram  1  1  ,  as  opposed  to  its  flanks. 
By  making  the  stipulation  that  the  signal  strength  is 
greater  in  the  main  channel  than  in  the  difference  chan- 
nel,  jamming  signals  will  be  prevented  from  entering  via 
a  main  lobe  flank. 

The  directive  antenna  and  the  difference  antenna 
can  be  realised  in  an  embodiment  well-known  in  the  art 
by  positioning  two  feedhorns  side  by  side.  Addition  of 
the  output  signals  of  the  gain/feedhorns  yields  a  direc- 
tive  antenna,  subtraction  yields  a  difference  antenna. 

A  possible  embodiment  of  a  radar  apparatus  incor- 
porating  the  invention  is  schematically  represented  in 
Fig.  3.  In  addition  to  the  main  channel  comprising  a  di- 
rective  antenna  1  and  a  main  receiver  2,  and  the  auxil- 
iary  channel  comprising  an  auxiliary  antenna  3  and  an 
auxiliary  receiver  4,  this  embodiment  also  incorporates 
a  difference  channel  comprising  a  difference  antenna 
13  and  a  difference  receiver  14.  SLB-circuit  5  is 
equipped  with  a  second  comparator  15  that  compares 
output  signals  of  the  main  channel  and  the  difference 
channel.  Furthermore  an  AND  circuit  16  is  provided  for 
combining  the  output  signals  of  comparators  6  and  15, 
such  that  switch  unit  7  passes  only  output  signals  of  the 
main  channel  that  are  stronger  than  signals  both  in  the 
auxiliary  channel  and  in  the  difference  channel.  In  situ- 
ations  in  which  the  gain  of  auxiliary  antenna  3  is  in  all 
directions  smaller  than  the  gain  of  the  sidelobes  of  the 
directive  antenna  1  ,  it  is  possible,  in  order  to  prevent 
unnecessary  changes  in  the  position  of  switch  means  7 

caused  by  noise  or  extremely  weak  signals,  to  add  a 
comparator  1  7  for  comparing  output  signals  of  the  main 
channel  with  a  level  previously  selected  by  means  of 
setting  18,  the  comparators  6  and  15  being  enabled  via 

5  the  output  of  comparator  17  for  output  signals  of  a  suf- 
ficient  strength. 

If  the  output  signal  of  difference  receiver  1  4  is  used 
for  determining  an  error  angle,  an  additional  switch  unit 
may  for  this  output  signal  be  added  to  SLB-circuit  5  to 

10  operate  simultaneously  with  switch  unit  7. 
Fig.  4  schematically  represents  a  favourable  em- 

bodiment  of  a  radar  apparatus  provided  with  a  SLB-cir- 
cuit  according  to  the  invention,  in  which  the  output  sig- 
nals  of  auxiliary  antenna  3  and  difference  antenna  13 

is  are  summed  in  a  conventional  summation  network  19. 
The  combined  output  signal  is  subsequently  applied  to 
a  combined  auxiliary  receiver/difference  receiver  20 
whose  output  signal  is  then  compared  with  the  output 
signal  of  main  receiver  2  using  comparator  1  5.  The  out- 

20  put  signal  of  comparator  15  is  subsequently  used  for 
changing  the  position  of  switch  unit  7,  such  that  only  out- 
put  signals  of  the  main  channel  are  passed  that  are 
stronger  than  output  signals  of  the  combined  channel. 
Comparator  17  may  again  be  added  to  prevent  switch- 

es  ing  on  noise.  A  switch  unit  may  also  be  added  to  SLB- 
circuit  5  for  passing  the  output  signal  of  the  combined 
auxiliary  receiver/difference  receiver  to  be  used  for  de- 
termining  an  error  angle.  Apart  from  an  enhanced  SLB 
performance,  a  further  considerable  advantage  of  said 

30  embodiment  is  the  omission  of  a  receiver. 
Fig.  5  schematically  represents  an  embodiment  of 

the  invention  to  be  used  in  a  phased  array  antenna  21 
in  which  a  directive  antenna  is  realised  by  a  main-sum- 
mation  network  22  through  combination  of  output  sig- 

35  nals  of  antenna  elements  constituting  phased  array  an- 
tenna  21  and  a  combined  auxiliary  antenna/difference 
antenna  is  realised  by  a  collective  summation  network 
23,  again  through  combination  of  output  signals  of  an- 
tenna  elements  consituting  phased  array  antenna  21. 

40  The  collective  summation  on  network  23  may  for  in- 
stance  be  implemented  such  to  form  a  difference  chan- 
nel  well-known  in  the  art  to  which  are  furthermore  added 
the  outputs  of  a  limited  number  of  selected  antenna  el- 
ements  which  together  constitute  an  auxiliary  antenna. 

45  By  means  of  comparator  15,  output  signals  of  main  re- 
ceiver  2  are  again  compared  with  output  signals  of  com- 
bined  auxiliary  receiver/difference  receiver  20,  compa- 
rator  17  being  again  capable  of  preventing  switching  on 
noise,  particularly  if  the  auxiliary  antenna  gain  tends  to 

so  be  locally  substandard. 
The  antenna  elements  contained  in  a  phased  array 

antenna  may  be  provided  with  two  receiver  outputs,  for 
connection  to  the  main-summation  network  22  and  to 
the  collective  summation  network  23,  each  having  its 

55  own  phase  and/or  amplitude  steering  circuit  for  obtain- 
ing  a  directive  antenna  and  a  difference  antenna.  For 
obtaining  a  combined  auxiliary  antenna/difference  an- 
tenna  it  will  with  respect  to  the  phase  and/or  amplitude 

3 
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steering  circuit  suffice  to  introduce  small,  for  instance 
random  deviations  to  obtain  a  sidelobe  level  that  is  at 
least  substantially  on  all  points  higher  than  the  sidelobe 
level  of  the  directive  antenna.  Another  possibility  is  to 
calculate  a  suitable  phase  and/or  amplitude  steering  cir- 
cuit  from  the  desired  antenna  diagram  by  means  of  Fou- 
rier  transforms.  This  may  be  of  advantage  when  all  noise 
sources  are  situated  in  a  certain  direction,  which  ena- 
bles  an  optimization  of  the  auxiliary  antenna  gain. 

The  embodiment  described  on  the  basis  of  Fig.  5 
has  the  advantage  that  an  improved  SLB  performance 
is  obtained  and  furthermore  allows  the  omission  of  a  re- 
ceiver  and  a  summation  network. 

Claims 

1  .  Radar  apparatus  having  a  sidelobe  blanking  circuit, 
provided  with  a  main  channel  comprising  a  directive 
antenna,  having  a  main  lobe  and  sidelobes,  and  a 
main  receiver;  an  auxiliary  channel  comprising  an 
auxiliary  antenna  having  a  directivity  substantially 
lower  than  the  directivity  of  the  directive  antenna 
and  an  auxiliary  receiver;  and  comparison  and 
switch  means  connected  to  the  main  receiver  and 
the  auxiliary  receiver  for  passing  signals  for  further 
processing  when  the  signals  appear  stronger  in  the 
main  channel  than  in  the  auxiliary  channel,  charac- 
terised  in  that  the  radar  apparatus  is  provided  with 
a  difference  channel  comprising  a  difference  anten- 
na,  for  determining  an  error  angle  between  a  direc- 
tion  of  the  main  lobe  and  a  direction  of  a  target,  and 
a  difference  receiver;  and  in  that  the  comparison 
and  switch  means  are  designed  for  passing  signals 
for  further  processing  when  the  signals  appear 
stronger  in  the  main  channel  than  in  the  auxiliary 
channel  and  the  difference  channel  in  combination. 

2.  Radar  apparatus  as  claimed  in  claim  1  ,  character- 
ised  in  that  the  comparison  and  switch  means  are 
designed  for  passing  signals  for  further  processing 
when  the  signals  appear  stronger  in  the  main  chan- 
nel  than  in  the  auxiliary  channel  and  in  the  differ- 
ence  channel. 

3.  Radar  apparatus  as  claimed  in  claim  1  ,  character- 
ised  in  that  a  combined  channel  is  provided,  com- 
prising  a  summation  network  for  summing  output 
signals  of  the  auxiliary  antenna  and  of  the  difference 
antenna,  a  combined  receiver,  connected  to  the 
summation  network  output;  and  in  that  the  compar- 
ison  and  switch  means  are  designed  for  passing 
signals  for  further  processing  when  the  signals  ap- 
pear  stronger  in  the  main  channel  than  in  the  com- 
bined  channel. 

4.  Radar  apparatus  as  claimed  in  claim  1,  equipped 
with  an  array  of  antenna  elements  from  which  the 

directive  antenna  is  derived  for  the  main  channel  by 
means  of  a  main  summation  network,  characterised 
in  that  for  a  combined  channel,  a  combined  auxiliary 
antenna  and  difference  antenna  is  derived  from  the 

5  array  by  means  of  a  collective  summation  network, 
that  a  combined  receiver  is  provided  connected  to 
the  collective  summation  network,  and  that  the 
comparison  and  switch  means  are  designed  for 
passing  signals  for  further  processing  when  the  sig- 

10  nals  appear  stronger  in  the  main  channel  than  in  the 
combined  channel. 

5.  Radar  apparatus  as  claimed  in  claim  4,  character- 
ised  in  that  the  elements  are  provided  with  at  least 

is  two  receiver  outputs,  each  having  its  own  phase 
and/or  amplitude  steering  circuit,  for  connection  to 
the  main  summation  network  and  to  the  collective 
summation  network,  that  a  difference  antenna  is  re- 
alised  via  the  collective  summation  network  and 

20  that  an  increased  sidelobe  level  is  realised  by  the 
introduction  of  deviations  in  the  control  of  the  phase 
and/or  amplitude  steering  circuits  in  receiver  out- 
puts  connected  to  the  collective  summation  net- 
work. 

25 
6.  Radar  apparatus  as  claimed  in  any  preceding  claim, 

characterised  in  that  the  main  receiver  is  provided 
with  a  threshold  circuit  for  comparing  signals  in  the 
main  channel  with  a  previously  determined  thresh- 

so  old,  and  that  the  comparison  and  switch  means  are 
activated  only  if  a  threshold  crossing  takes  place. 

Patentanspriiche 
35 

1.  Radargerat  mit  einem  Nebenkeulenunterdruk- 
kungsschaltkreis,  versehen  mit  einem  Hauptkanal, 
der  eine  Richtantenne  mit  einer  Hauptkeule  und 
Nebenkeulen  umfaBt,  und  einem  Hauptempfanger; 

40  mit  einem  Hilfskanal,  der  eine  Hilfsantenne  umfaBt, 
deren  Richtwirkung  wesentlich  geringer  ist  als  die 
der  Richtantenne,  und  einem  Hilfsempfanger;  und 
weiterhin  versehen  mit  Vergleichs-  und  Schaltmit- 
teln,  die  mit  dem  Haupt-  und  dem  Hilfsempfanger 

45  verbunden  sind,  fur  das  zur  weiteren  Verarbeitung 
Durchlassen  von  Signalen,  wenn  deren  Signalstar- 
ke  im  Hauptkanal  groBer  erscheint  als  im  Hilfska- 
nal,  dadurch  gekennzeichnet,  dal3  das  Radargerat 
mit  einem  Differenzkanal,  der  eine  Differenzanten- 

50  ne  umfaBt,  zur  Bestimmung  eines  Fehlerwinkels 
zwischen  einer  Richtung  der  Hauptkeule  und  einer 
Richtung  des  Zieles,  und  mit  einem  Differenzemp- 
fanger  versehen  ist;  und  dal3  die  Vergleichs-und 
Schaltmittel  fur  das  zur  weiteren  Verarbeitung 

55  Durchlassen  von  Signalen  eingerichtet  sind,  wenn 
deren  Signalstarke  im  Hauptkanal  groBer  erscheint 
als  im  Hilfskanal  und  Differenzkanal  in  Kombinati- 
on. 

25 
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2.  Radargerat  gema(3  Anspruch  1,  dadurch  gekenn-  R< 
zeichnet,  da(3  die  Vergleichs-  und  Schaltmittel  fur 
das  zur  weiteren  Verarbeitung  Durchlassen  von  Si-  1  . 
gnalen  eingerichtet  sind,  wenn  deren  Signalstarke 
im  Hauptkanal  groBer  erscheint  als  im  Hilfskanal  s 
und  im  Differenzkanal. 

3.  Radargerat  gemaB  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dal3  ein  kombinierter  Kanal  vorgesehen 
ist,  der  ein  Summierungsnetzwerk  zur  Summierung  10 
von  Ausgangssignalen  der  Hilfsantenne  und  der 
Differenzantenne,  sowie  einen  kombinierten,  mit 
dem  Summierungsnetzwerkausgang  verbundenen 
Empfanger  umfaBt;  und  dal3  die  Vergleichs-  und 
Schaltmittel  fur  das  zur  weiteren  Verarbeitung  15 
Durchlassen  von  Signalen  eingerichtet  sind,  wenn 
derer  Signalstarke  im  Hauptkanal  groBer  erscheint 
als  im  kombinierten  Kanal. 

4.  Radargerat  gemaB  Anspruch  1  ,  ausgestattet  mit  ei-  20 
ner  Anordnung  von  Antennenelementen,  von  de- 
nen  die  Richtantenne  fur  den  Hauptkanal  mittels  ei- 
nes  Hauptsummierungsnetzwerks  abgeleitet  ist, 
dadurch  gekennzeichnet,  dal3  fur  einen  kombinier- 
ten  Kanal,  eine  kombinierte  Hilfsantenne  und  Diffe-  25 
renzantenne  mittels  eines  kollektiven  Summie- 
rungsnetzwerks  von  der  Anordnung  abgeleitet  ist, 
dal3  ein  kombinierter,  mit  dem  kollektiven  Summie-  2. 
rungsnetzwerk  verbundener  Empfanger  vorgese- 
hen  ist,  und  dal3  die  Vergleichs-  und  Schaltmittel  fur  30 
das  zur  weiteren  Verarbeitung  Durchlassen  von  Si- 
gnalen  eingerichtet  sind,  wenn  deren  Signalstarke 
im  Hauptkanal  groBer  erscheint  als  im  kombinierten 
Kanal. 

35 
5.  Radargerat  gemaB  Anspruch  4,  dadurch  gekenn-  3. 

zeichnet,  dal3  die  Elemente  mit  zumindest  zwei 
Empfangerausgangen  versehen  sind,  jeweils  mit 
eigener  Phasen-  und/oder  Amplitudensteuerung, 
fur  AnschluB  an  das  Hauptsummierungsnetzwerk  40 
und  das  kollektive  Summierungsnetzwerk,  dal3 
iiber  das  kollektive  Summierungsnetzwerk  eine  Dif- 
ferenzantenne  realisiert  ist,  und  dal3  durch  die  Ein- 
gabe  von  Abweichungen  in  die  Ansteuerung  der 
Phasen-  und/oder  Amplitudensteuerung  in  mit  dem  45 
kollektiven  Summierungsnetzwerk  verbundenen 
Empfangerausgangen  ein  erhohtes  Nebenkeulen- 
niveau  realisiert  wird.  4. 

6.  Radargerat  gemaB  einem  der  vorangehenden  An-  so 
spruche,  dadurch  gekennzeichnet,  dal3  der  Haupt- 
empfanger  mit  einem  Schwellenschaltkreis  verse- 
hen  ist,  fur  das  Vergleichen  von  Signalen  im  Haupt- 
kanal  mit  einer  im  voraus  bestimmten  Schwelle, 
und  dal3  die  Vergleichs-  und  Schaltmittel  nur  bei  55 
Uberschreitung  der  Schwelle  aktiviert  werden. 

Appareil  radar  presentant  un  circuit  d'effacement 
des  lobes  lateraux,  muni  d'un  canal  principal  com- 
prenant  une  antenne  directionnelle,  presentant  un 
lobe  principal  et  des  lobes  lateraux,  et  un  recepteur 
principal  ;  un  canal  auxiliaire  comprenant  une  an- 
tenne  auxiliaire  presentant  une  directivite  sensible- 
ment  inferieure  a  la  directivite  de  I'antenne  direc- 
tionnelle  et  un  recepteur  auxiliaire  ;  et  des  moyens 
de  comparaison  et  de  commutation  relies  au  recep- 
teur  principal  et  au  recepteur  auxiliaire  pour  faire 
passer  des  signaux  en  vue  d'un  traitement  ulterieur 
lorsque  les  signaux  apparaissent  plus  intenses 
dans  le  canal  principal  que  dans  le  canal  auxiliaire, 
caracterise  en  ce  que  I'appareil  radar  est  muni  d'un 
canal  de  difference  comprenant  une  antenne  de  dif- 
ference,  permettant  de  determiner  un  angle  d'erreur 
entre  une  direction  du  lobe  principal  et  une  direction 
d'une  cible,  et  un  recepteur  de  difference  ;  et  en  ce 
que  les  moyens  de  comparaison  et  de  commutation 
sont  concus  pour  faire  passer  des  signaux  en  vue 
d'un  traitement  ulterieur  lorsque  les  signaux  appa- 
raissent  plus  intenses  dans  le  canal  principal  que 
dans  le  canal  auxiliaire  et  dans  le  canal  de  differen- 
ce  en  combinaison. 

Appareil  radar  tel  que  revendique  a  la  revendication 
1  ,  caracterise  en  ce  que  les  moyens  de  comparai- 
son  et  de  commutation  sont  concus  pour  faire  pas- 
ser  des  signaux  en  vue  d'un  traitement  ulterieur 
lorsque  les  signaux  apparaissent  plus  intenses 
dans  le  canal  principal  que  dans  le  canal  auxiliaire 
et  dans  le  canal  de  difference. 

Appareil  radar  tel  que  revendique  a  la  revendication 
1  ,  caracterise  en  ce  qu'on  prevoit  un  canal  combine, 
comprenant  un  reseau  de  sommation  pour  addition- 
ner  des  signaux  de  sortie  de  I'antenne  auxiliaire  et 
de  I'antenne  de  difference,  un  recepteur  combine, 
relie  a  la  sortie  du  reseau  de  sommation  ;  et  en  ce 
que  les  moyens  de  comparaison  et  de  commutation 
sont  concus  pour  faire  passer  des  signaux  en  vue 
d'un  traitement  ulterieur  lorsque  les  signaux  appa- 
raissent  plus  intenses  dans  le  canal  principal  que 
dans  le  canal  combine. 

Appareil  radar  tel  que  revendique  a  la  revendication 
1,  equipe  d'un  ensemble  d'elements  d'antenne  a 
partir  desquels  est  derivee  I'antenne  directionnelle 
pour  le  canal  principal  au  moyen  d'un  reseau  de 
sommation  principal,  caracterise  en  ce  que,  pour  un 
canal  combine,  une  combinaison  formee  d'une  an- 
tenne  auxiliaire  et  d'une  antenne  de  difference  com- 
biners  est  derivee  a  partir  de  I'ensemble  au  moyen 
d'un  reseau  de  sommation  collectif,  en  ce  qu'on  pre- 
voit  un  recepteur  combine  relie  au  reseau  de  som- 
mation  de  type  collectif  et  en  ce  que  les  moyens  de 

5 



9 EP  0  765  482  B1 

comparaison  et  de  commutation  sont  concus  pour 
faire  passer  des  signaux  en  vue  d'un  traitement  ul- 
terieur  lorsque  les  signaux  apparaissent  plus  inten- 
ses  dans  le  canal  principal  que  dans  le  canal  com- 

Appareil  radar  tel  que  revendique  a  la  revendication 
4,  caracterise  en  ce  que  les  elements  presentent  au 
moins  deux  sorties  de  recepteur,  chacune  ayant 
son  propre  circuit  de  conduite  en  phase  et/ou  en  10 
amplitude,  pour  une  liaison  au  reseau  de  somma- 
tion  principal  et  au  reseau  de  sommation  collectif, 
en  ce  qu'une  antenne  de  difference  est  realisee  par 
I'intermediaire  du  reseau  de  sommation  collectif,  et 
en  ce  qu'une  augmentation  du  niveau  des  lobes  la-  15 
teraux  est  realisee  par  I'introduction  de  deviations 
dans  la  commande  des  circuits  de  conduite  en  pha- 
se  et/ou  en  amplitude  dans  les  sorties  de  recepteur 
reliees  au  reseau  de  sommation  collectif. 

20 
Appareil  radar  tel  que  revendique  dans  une  reven- 
dication  precedente  quelconque,  caracterise  en  ce 
que  le  recepteur  principal  est  muni  d'un  circuit  de 
seuil  pour  comparer  les  signaux  se  trouvant  dans 
le  canal  principal  avec  un  seuil  precedemment  de-  25 
termine,  et  en  ce  que  les  moyens  de  comparaison 
et  de  commutation  sont  actionnes  seulement  s'il  se 
produit  une  traversee  de  seuil. 
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